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Abstract

It has been documented that the 2016 World Health Organization’s histological classification of prostate cancer has
included well-differentiated carcinoid tumours and small- or large-cell poorly differentiated tumours within the
category of neuroendocrine tumours. Up to May 2021, only 20 cases of large-cell neuroendocrine tumours of the
prostate gland (LCNTPs) had been reported within the literature, among which are nine cases of primary tumours.
LCNTPs are a rare histological entity whose evolutive profile and therapeutic potential do differ from those of
conventional adenocarcinoma of the prostate gland. Primary neuroendocrine tumours of the prostate gland could be
pure or associated with an adenocarcinoma component. Mixed forms of large cell neuroendocrine cancers of the
prostate gland (LCNECPs) tend to associated with better prognosis when diagnosed early at a localized stage.
Nevertheless, most cases of (LCNTPs) at the time of initial diagnosis could tend to be advanced, locally advanced
or metastatic. Even though LCNECPs that are diagnosed initially tend to primary prostate cancers that may be pure
primary prostate cancers, few large LCNECPs have been found to be metastatic large cell neuroendocrine carcinomas
that had metastasised from other sites of the body for example the lung. Primary LCNECP does tend to manifest
similarly to primary adenocarcinoma of prostate gland with lower urinary tract symptoms, haematuria, or signs of
obstruction of the upper urinary tract or inability to empty the urinary bladder. Cases of primary LCNECP that
manifest tend also to be associated with symptoms related to the sites of the metastases. Serum prostate specific
antigen levels tend to be slightly elevated with cases of primary LCNECP, but the levels generally tend not to be as
high as most cases of advanced, locally advanced or metastatic primary adenocarcinomas of the prostate gland.
Diagnosis of LCNECPs tend to be made pursuant to the undertaking of histopathology and immunohistochemistry
staining studies of specimens of the prostate that had been obtained from prostate biopsies, trans-urethral reception
of prostate specimens or prostatectomy specimens. The microscopy histopathology examination features of LCNECP
the prostate gland have been summarized as follows:

(a) Microscopy histopathology examination of LCNECP gland does tend to demonstrate large islands or sheets of
tumour cells. (b) Large tumour cells with prominent neuroendocrine features such as salt and pepper chromatin and
small nucleoli tend to be visualised upon microscopy examination of specimens of the prostate tumour. (c) High
grade features such as lack of glandular formation, frequent mitoses and apoptotic bodies and tumour necrosis tend
to be frequent findings upon microscopy examination of specimens of LCNECP.

Immunohistochemistry staining features of LCNECP include: (a) At least one of the ensuing neuroendocrine tumour
markers should be demonstrated upon immunohistochemistry staining including exhibition of positive
immunohistochemistry staining for: chromogranin A, synaptophysin, neuron specific enolase, and CD56 may be
positive: It has been stated that immunohistochemistry staining studies may exhibit positive staining in cases of
LCNECP with utilization of the following:

0 TTFI tends to be positive in less than 50% of cases of LCNECP.

0 Positive  AMACR immunohistochemistry staining, but this may be focal or weaker than for
adenocarcinoma of the prostate gland.

0 Positive markers including: PSA, PSMA, NKX3.1 prostein (P501S) tend to be negative in majority of

cases of LCNECP, but they could be focally positive in a small subset of the tumours.

Auctores Publishing LLC — Volume 6(4)-123 www.auctoresonline.org
ISSN: 2640-1053 Page 1 of 20



J. Cancer Research and Cellular Therapeutics

It has been iterated that in cases of LCNECP, immunohistochemistry staining studies tend to demonstrate negative
staining for the ensuing markers:

. Urothelial markers such as GATAS, p63, and high molecular weight cytokeratins such as CK5 / 6.
0 CD99.

. Carcinoid tumour of the prostate gland.

. PNET/Ewing sarcoma of the prostate gland.

. Adenocarcinoma of the prostate gland with focal neuroendocrine differentiation.

. Urothelial carcinoma with neuroendocrine differentiation.

A high index of suspicion is required in order to diagnose early cases of primary large cell neuroendocrine carcinomas
by undertaking early biopsies of prostate glands in all patients who have significant lower urinary tract symptoms if
their serum prostate specific antigen (PSA) levels are slightly high or high even if they are commenced on Tamsulosin
in an attempt to help improve the symptoms of voiding.

There is no consensus opinion on the best management of LCNECP, therefore, there is an urgent need for the
establishment of a global multi-centre trial related to various management options for the disease in order to ascertain
the best options of management for LCNECP. gland.

Keywords: large cell neuroendocrine carcinoma of prostate gland; prostate biopsy; trans-urethral resection of
prostate; prostatectomy; radiotherapy; chemotherapy; Histopathology; Immunohistochemistry; Aggressive
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Introduction

It has been iterated that large-cell neuroendocrine carcinoma (LCNEC) of
the prostate gland is an exceptionally rare type of prostate cancer.[1] and
that only eighteen case reports had been published in the literature up to
2020 [1-5]. To the knowledge of the author less than 25 cases of LCNEC
had been reported in the literature and the reported cases have been abot e
20 cases. LCNEC of the prostate is stated to be very aggressive an
associated with widespread metastases [1] [5] [6]. The commonl
reported sites of metastasis had tended to be to the lymph nodes, lung:e
bones, and visceral organs, especially the liver. [1, 5, 6] Brain metastasi
of LCNEC of the prostate had only been reported in two cases that had
been published by Evans et al. [5], but no neuroimaging, gross, and
microscopic evaluation of the brain lesion had been published [1, 5].
Aljarba et al. [1] stated that up to the time of publication of their article
and in line with the SCARE criteria, their reported case was the first case
to be published in the literature to describe brain metastasis of LCNEC of
the prostate gland with neuroimaging, gross, and microscopic evaluation
with immunohistochemistry. [1] [7].The ensuing article entitled Largo
Cell neuroendocrine carcinoma of the prostate gland: A Review an
Update has been divided into two parts: (A) Overview which contains
general statements on various aspects of Large Cell neuroendocrine
carcinoma of the prostate gland in order to provide a bird’s eye view of
the malignancy and (B) Miscellaneous narrations and discussions related
to some case reports, case series as well as studies related to Large Cell
neuroendocrine carcinoma of the prostate gland in order to provide an
update on Large Cell neuroendocrine carcinoma of the prostate gland.

Methods *

Various internet data bases were searched including: Google; Googl

Scholar; Yahoo; and PubMed. The search words that were used included:
Large Cell Neuroendocrine carcinoma of the prostate gland; Primary
Large Cell Neuroendocrine carcinoma of the prostate gland; metastatic
Large Cell Neuroendocrine carcinoma of the prostate gland; prostatic
Large Cell Neuroendocrine carcinoma. Thirty eight references wer g
identified which were used to write the article on large ce

neuroendocrine carcinoma of the prostate gland which has been divide.
into two parts: (A) Overview which contains general statements o

various aspects of Large Cell neuroendocrine carcinoma of the prostate
gland in order to provide a bird’s eye view of the malignancy and (B)
Miscellaneous narrations and discussions related to some case reports,
case series as well as studies related to Large Cell neuroendocrine
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carcinoma of the prostate gland in order to provide an update on Large
Cell neuroendocrine carcinoma of the prostate gland.

Overview
Definition / general statements

Large Cell neuroendocrine carcinoma of the prostate gland, is a
terminology that is used for high grade prostatic carcinoma which is
composed of large cells with diffuse neuroendocrine features. [8]

It has been iterated that neuro-endocrine differentiation of prostate
carcinoma is classified as follows: [6] [9]

Usual prostatic adenocarcinoma which is associated with neuroendocrine
differentiation

Prostatic adenocarcinoma which
neuroendocrine differentiation

o  Carcinoid tumour

o Small cell carcinoma

o Large cell neuroendocrine carcinoma

Mixed (small or large cell) neuroendocrine carcinoma which contain the
usual prostatic adenocarcinoma

is associated with Paneth cell

Essential features

With regard to essential features, large Cell neuroendocrine carcinoma of
the prostate gland is said to be composed of tumour cells that are larger
than those in small cell (neuroendocrine) carcinoma, also which contain
slightly more cytoplasm [8] [10] [11]; nevertheless, the size cut-off point
has not been well established

It has also been iterated that Large Cell neuroendocrine carcinoma of the
prostate gland is similar to small cell carcinoma [8] [12] with regards to
the ensuing features:

o high grade tumour, with no prominent glandular differentiation

o diffuse tumour, but with no focal neuroendocrine features

o the tumour contains high rates of mitosis and apoptosis

o the tumour tends to be associated with poor prognosis

The tumour could be pure or mixed with conventional high grade prostatic
adenocarcinoma, either acinar or ductal type

Within the tumour, Paraneoplastic syndromes such as Cushing syndrome
(ACTH producing tumour induced) could be present but tend to be rare

Epidemiology
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It has been iterated that the epidemiology of Large Cell neuroendocrine
carcinoma of the prostate gland is the same as for prostatic
adenocarcinoma [8]

Aetiology

The ensuing iterations have been made with regard to the aetiology of
Large Cell neuroendocrine carcinoma of the prostate gland: [8]

e  The aetiology is not known

e Large Cell neuroendocrine carcinoma of the prostate gland
might occur after androgen deprivation therapy for prostate
cancer. [8] [13] Nevertheless, many cases of Large Cell
neuroendocrine carcinoma of the prostate gland do develop de
novo or in association with untreated high grade prostatic
adenocarcinoma [12]

Clinical features

Clinical features of Large Cell neuroendocrine carcinoma of the prostate
gland, have been summated as follows: [8]

e The clinical features of Large Cell neuroendocrine carcinoma
of the prostate gland tend to be similar to that of
adenocarcinoma of the prostate gland.

e  Even though the serum PSA level may be elevated, many cases
of Large Cell neuroendocrine carcinoma of the prostate gland
do not show significant elevations of serum PSA, particularly
considering the high tumour volume

e  Other symptoms and signs of advanced prostate cancer could
occur

e Serum neuroendocrine markers such as chromogranin could be
elevated in cases of Large Cell neuroendocrine carcinoma of
the prostate gland.

Diagnosis [8]

e With regard to the diagnosis of Large Cell neuroendocrine
carcinoma of the prostate gland, it has been iterated that tissue
diagnosis with histology is essential, either from needle core
biopsy of the prostate lesion, transurethral resection of prostate
specimen or prostatectomy specimen.

e |t has also been stated that Cytology diagnosis of a primary
tumour is not generally accepted as an initial diagnosis, but this
could be utilized for metastatic sites.

Biopsies of the prostate gland could be undertaken as trans-perineal
template biopsies of the prostate gland, or by means of trans-rectal
ultrasound-guided biopsies of the prostate gland, but because trans-rectal
ultrasound-guided biopsies of the prostate gland would tend to be
associated with more infections, trans-perineal biopsies of the prostate
gland are being undertaken these days more often than trans-rectal
ultrasound-guided biopsies of the prostate gland.

Laboratory Studies
Microbiology
Urinalysis, urine microscopy and culture.

Routine urinalysis, urine microscopy and culture tend to be undertaken in
all patients as part of the general assessment of patients who have Large
Cell neuroendocrine carcinoma of the prostate gland and if there is any
evidence of urinary tract infection, it would be treated appropriately based
upon the sensitivity pattern of the cultured organism in order to improve
upon the general health state of the patients as part of their general
management in addition to their specific management.
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Haematology

Routine haematology blood tests including full blood count and INR, tend
to be undertaken in all patients who have Large Cell neuroendocrine
carcinoma of the prostate gland and those patients who are found to have
anemia would undergo treatment to correct their anemia so as to improve
upon their general state of health as part of their general management as
well as they would undergo appropriate management of their malignant
carcinoma.

Biochemistry

Routine biochemistry blood tests including serum urea, EGFR, CRP,
blood glucose, liver function tests, and bone profile tend to be undertaken
in all patients who have Large Cell neuroendocrine carcinoma of the
prostate gland, as part of their general assessment and if there is any
abnormality, it would be investigated further as well as treated to improve
upon the general state of health of each patient. If there is evidence of
impaired renal function and there is evidence of obstruction of the ureter
by the carcinoma of the prostate gland based upon radiology imaging, for
example based upon ultrasound scan of the renal tract then nephrostomy
insertion plus /minus insertion of antegrade ureteric stent or cystoscopy
and insertion of retrograde ureteric stent into the obstructed ureter would
be undertaken to improve upon the renal function of the patient as part of
the general management of each patient in addition to provision of
appropriate treatment for the carcinoma. Serum prostate specific antigen
(PSA) level in cases of large cell neuroendocrine carcinoma of the
prostate gland would be raised but the levels may not be as high as in pure
adenocarcinomas of the prostate gland.

Radiology Imaging
Chest X-ray

Chest X-ray tends to be undertaken as part of the general assessment of
patients to ascertain if there is any obvious metastatic lesion within the
lungs and this tends to be undertaken most often in a number of hospitals
in the developing countries especially where facilities for computed
tomography scan and magnetic resonance imaging scan are not generally
available. Within the developed countries Computed tomography scan
and magnetic resonance imaging scan which forms part of the staging as
well as follow-up assessment radiology imaging has replaced the
undertaking of routine chest X-ray.

Ultrasound scan

Ultrasound scan of renal tract, ultrasound scan of the prostate as well as
trans-rectal ultrasound scan-guided biopsy of the prostate lesion tend to
be undertaken in many centres. If there is evidence of obstruction of the
ureter by the carcinoma of the prostate gland then insertion of
nephrostomy into the obstructed upper renal tract plus / minus insertion
of antegrade ureteric stent into the obstructed upper urinary tract or
cystoscopy and insertion of retrograde ureteric stent into the obstructed
upper renal tract to improve upon as well as maintain good renal function
as part of the general management of each patient.

Computed Tomography (CT) scan

CT scan of thorax, abdomen and pelvis and prostate, tend to be undertaken
as part of the general staging as well as follow-up of patients who have
Large Cell neuroendocrine carcinoma of the prostate gland. Additionally,
CT scan of the prostate gland that is undertaken initially would
demonstrate abnormal areas within the prostate gland that could be
targeted for biopsy of the prostate as part of their template biopsies of the
prostate gland based upon the radiology imaging findings.
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Magnetic Resonance Imaging (MRI) Imaging

MRI scan of thorax, abdomen and pelvis and prostate, tend to be
undertaken as part of the general staging as well as follow-up of patients
who have Large Cell neuroendocrine carcinoma of the prostate gland.
Additionally, MRI scan of the prostate gland that is undertaken initially
would demonstrate abnormal areas within the prostate gland that could be
targeted for biopsy of the prostate as part of their template biopsies of the
prostate gland based upon the radiology imaging findings.

Isotope Bone Scan

Isotope bone scan tends to be undertaken to ascertain if patients who have
large cell neuroendocrine carcinoma of the prostate gland have or do not
have bone metastasis in order to plan their further management.

Positron Emission Tomography / Computed Tomography Scan

Positron Emission Tomography / Computed Tomography Scan is a
radiology imaging technique that tends to be utilized in the follow-up
assessment of patients who have large cell neuroendocrine carcinoma of
the prostate gland in order to identify early metastatic lesions and locally
recurrent lesions.

Prognostic factors

The ensuing summations have been made regarding the prognostic factors

of Large Cell neuroendocrine carcinoma of the prostate gland: [8] o

e Large Cell neuroendocrine carcinomas of the prostate glanc,
often tend to be advanced disease at the time of the initi
diagnosis of the tumours. o

e Large Cell neuroendocrine carcinomas of the prostate glanc
tend to be high volume disease and they tend to be associate
with poorer prognosis

Treatment

The ensuing summations have been made regarding the treatment of
Large Cell neuroendocrine carcinoma of the prostate gland: [8]

e There is very limited treatment experience reported in the
literature, because Large Cell neuroendocrine carcinoma of the
prostate gland is rare and probably it has been underreported.

e Large Cell neuroendocrine carcinoma of the prostate glance
generally, does require systemic therapy similar to small ce o
carcinoma, but may not respond well to this treatment or to that
for conventional prostatic adenocarcinoma

Macroscopic description

[ ]
It has been stated that gross examination of specimens of Large Ce,
neuroendocrine carcinoma of the prostate gland, usually tend t
demonstrate large tumour nodule(s) with a high volume of disease withi
the prostate gland. [8]

Microscopic (histology examination) description

The microscopy histopathology examination features of Large Cell
neuroendocrine carcinoma of the prostate gland have been summarized as
follows: [8]
e  Microscopy histopathology examination of Large Cell
neuroendocrine carcinoma of the prostate gland does tend to
demonstrate large islands or sheets of tumour cells.
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e Large tumour cells with prominent neuroendocrine features
such as salt and pepper chromatin and small nucleoli tend to be
visualised upon microscopy examination of specimens of the
prostate tumour.

e High grade features such as lack of glandular formation,
frequent mitoses and apoptotic bodies and tumour necrosis tend
to be frequent findings upon microscopy examination of
specimens of Large Cell neuroendocrine carcinoma of the
prostate gland.

Immunohistochemistry  staining  features  of Cell
neuroendocrine carcinoma of the prostate gland
Positive Immunohistochemistry staining:

Large

The positive immunohistochemistry staining which has tended to be
found in cases of Large Cell neuroendocrine carcinoma of the prostate
gland before a diagnosis is made have been summarized as follows: [8]

e At least one of the ensuing neuroendocrine tumour markers
should be demonstrated upon immunohistochemistry staining
including exhibition of positive immunohistochemistry staining
for: chromogranin A, synaptophysin, neuron specific enolase,
CD56.

May be positive:

e |t has been stated that immunohistochemistry staining studies
may exhibit positive staining in cases of Large Cell
neuroendocrine carcinoma of the prostate gland with utilization
of the following:

TTFI tends to be positive in less than 50% of cases of Large Cell
neuroendocrine carcinoma of the prostate gland.

Positive AMACR immunohistochemistry staining, but may be focal or
weaker than for adenocarcinoma of the prostate gland.

Positive markers including: PSA, PSMA, NKX3.1 prostein (P501S) tend
to be negative in majority of cases of Large Cell neuroendocrine
carcinoma of the prostate gland, but they could be focally positive in a
small subset of the tumours.

Negative stains

It has been documented that in cases of Large Cell neuroendocrine
carcinoma of the prostate gland, immunohistochemistry staining studies
tend to demonstrate negative staining for the ensuing markers: [8]
Urothelial markers such as GATA3, p63, and high molecular weight
cytokeratins such as CK5 / 6.

CD99.

Differential diagnosis

The differential diagnoses of Large Cell neuroendocrine carcinoma of the
prostate gland have been iterated to include the ensuing: [8]

Carcinoid tumour of the prostate gland.

PNET/Ewing sarcoma of the prostate gland.

Adenocarcinoma of the prostate gland with focal neuroendocrine
differentiation.

Urothelial carcinoma with neuroendocrine differentiation.

[B] Miscellaneous Narrations and Discussion from some case reports,
case series, and studies related to Large Cell Neuroendocrine
Carcinoma of the Prostate Gland.

Yang [14] reported a 69-year-old man who did not have any previous
prostate cancer history and who had undergone prostate needle core
biopsy. Large neuroendocrine carcinoma was detected in every tissue-
cores from all six locations examined. One small focus of
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adenocarcinoma was identified. Immunohistochemistry staining of the
tumour had confirmed that the tumour cells had exhibited positive
staining for NSE, synaptophysin and chromogranin, and AMACR
negative for PSA and high Ki67 proliferative activity. His disease
progressed quickly after the patient declined chemotherapy and other
treatments. A few months later, he was found to have multiple metastatic
lesions within his bone, lymph nodes and internal organs. He had biopsy
of a lymph node and pathology examination of the specimen confirmed
the diagnosis of metastatic large neuroendocrine carcinoma of the prostate
gland. The patient received radiotherapy for bone lesions, but he had a
poor response to radiotherapy, which failed to control the progression of
his disease. He was sent to hospice for palliative care 11 months after the
initial diagnosis of his malignancy. Pathology examination of his tumour
specimen showed Large neuroendocrine carcinoma of the prostate gland
which was composed of large tumour cells with slightly more cytoplasm
and fine “salt-pepper” chromatin. Chromogranin staining demonstrated
strongly and diffusely positive staining within the tumour cells. Yang [4]
summarized the pathology examination findings related to the case as
follows:

Large neuroendocrine carcinoma of the prostate gland was found in a 69-
year-old man, which was composed of sheets of large tumour cells with
“salt and pepper” chromatin (A).

Coexisting adenocarcinoma of the prostate gland was also seen as a minor
component.

The Neuroendocrine (NEC) tumour cells exhibited diffuse positive
staining for chromogranin and AMACR, triple stain), but the tumour cells
had exhibited negative staining for HMWCK and p63 and PSA.

The Ki67 proliferative index of the tumour was up to 50% of tumour cells.

Sleiman et al. [15] made the ensuing iterations:

The 2016 World Health Organization’s histological classification of
prostate cancer has included well-differentiated carcinoid tumours and
small- or large-cell poorly differentiated tumours within the category of
neuroendocrine tumours [16]

e Only 20 cases of large-cell neuroendocrine prostate tumours
had been described in the literature, among which nine
represented cases of primary tumours. [17]

Copy rights@ Anthony Kodzo-Grey Venyo, et al.

e  Large-cell neuroendocrine prostate tumours are a rare
histological entity whose evolutive profile and therapeutic
potential does differ from those of conventional
adenocarcinoma.

e  Primary prostate neuroendocrine tumours could be pure or
associated with an adenocarcinoma component.

e  Mixed forms of the tumour had better prognosis when they
were diagnosed early at a localized stage.

Sleiman et al. [15] reported a 68-year-old Caucasian patient who had
manifested in September 2015 with an elevated serum prostate-specific
antigen (PSA) level. The patient’s past medical history included diabetes
mellitus, hypertension, dyslipidemia, hyperuricemia as well as mild renal
failure. The patient’s serum PSA level was 6.67 ng/ml in February 2015
and 9.65 ng/ml in September 2015. Upon clinical examination, a medium-
sized prostate was found, with a palpable induration of the left lobe of the
prostate gland, which was clinically classified as a stage T2b cancer.
Twelve ultrasound-scan-guided prostate core biopsies were undertaken in
October 2015. All biopsied tissues from both lobes were observed to
contain tumour which was infiltrated by a large-cell neuroendocrine
carcinoma that was associated with acinar adenocarcinoma with Gleason
score 7(3 + 4), with perineural invasion and which did not have any
infiltration of the capsule of the prostate. Multiparametric magnetic
resonance imaging scan of the prostate gland in December 2015
demonstrated a prostate gland which weighed 43 grams with a suspicious
lesion within the posterior peripheral zone, between the apex and the mid-
gland of the left lobe of the prostate, that was classified as Pi-Rads 5/5,
without infiltration of seminal vesicles and without capsular invasion or
pelvic adenopathy. A bone scan was undertaken in November 2015 which
showed no bone secondaries.

Considering that the majority component revealed on pathology
examination of the biopsies was the neuroendocrine component, a 18F-
fluorodeoxyglucose  positron emission  tomography/computed
tomography ([*®F]JFDG PET/CT) was undertaken in November 2015,
which showed a prostate metabolic hyper-fixation without suspicious
distant fixation (see figure 1).

Figure 1: 18F-Fluorodeoxyglucose positron emission tomography/computed tomography: isolated metabolic uptake of the left lobe of the prostate.
Reproduced from: Sleiman et al [15]
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Figure 2: Operative specimen from total prostatectomy: haematoxylin and eosin staining. Some small adenocarcinoma glands can be seen between
clusters of the large-cell neuroendocrine component. Reproduced from: Sleiman et al [15] under the Creative Commons Attribution 4.0 International
License.

Figure 3: Operative specimen from total prostatectomy: immunohistochemistry. Positive labelling for chromogranin A (a) and synaptophysin (b).
These two markers are positive for the neuroendocrine component and negative for the adenocarcinomatous component. Reproduced from: Sleiman
et al. [15] under the Creative Commons Attribution 4.0 International License.

In view of the rarity of the histological entity of the tumour and the
localized tumour character, Sleiman et al. [15] decided to undertake
curative surgical treatment by radical prostatectomy with bilateral
extended pelvic lymph node dissection. The Surgical operation was
undertaken in January 2016. Operative exploration revealed that the
prostate tumour had invaded the urinary bladder neck and trigone. Radical
prostatectomy, bilateral pelvic lymph node dissection and partial
cystectomy involving the bladder neck and trigone in macroscopically
tumour-free limits and bilateral ureterovesical reimplantation were
undertaken.

Based upon histology examination features of the tumour, Sleiman et al.
[15] concluded that the tumour was a bilateral mixed prostate carcinoma
which had invaded 80% of the prostate gland. The large-cell
neuroendocrine component did comprise of 70% of the tumour and the
acinar adenocarcinoma component amounted to the remaining 30% of the
tumour. The Gleason score of the adenocarcinoma component of the
tumour was 7(3 + 4). There was evidence of capsular infiltration of the
tumour within the base of the right lobe of the prostate gland. The urinary
bladder neck and seminal vesicles were found to be invaded as well as the
neurovascular bands. There was also evidence of perineural invasion and
vascular embolus (see figure 2). The large-cell neuroendocrine
component was confirmed by immunohistochemistry staining studies,

Auctores Publishing LLC — Volume 6(4)-123 www.auctoresonline.org
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with utilization of synaptophysin and chromogranin A, with a strong
proliferative activity, as Ki67 expression was at 80% (see figure 3).

All of the dissected lymph nodes upon the right side were found to be
negative, and one lymph node of the seven taken on the left side was
metastatic, with demonstration of invasion by the large-cell
neuroendocrine component. The tumour was therefore classified as pT4
N1 (1/13) R1. The patient’s post-operative serum PSA level was 0.01
ng/ml. Pursuant to a multidisciplinary medical consultation, it was
decided to treat the patient with chemotherapy (etoposide carboplatin
[VP16]) as an adjuvant therapy, to be followed by radiotherapy of the
prostatic bed and pelvis.

A ['®F] FDG PET/CT scan was undertaken in September 2016 which
demonstrated absence of any hyper-metabolic site.

Chemotherapy with etoposide carboplatin (VP16) was commenced in
February 2016, which was then interrupted in May 2016 after the second
cycle due to the fact that he developed renal toxicity.

[*®F] FDG PET/CT scan was undertaken in June 2016, 6 months
following the surgical operation, had demonstrated two left latero-aortic
hypermetabolic lymph nodes despite a serum PSA of 0.01 ng/ml. The
[*8F] FDG PET/CT scan which was undertaken in August 2016, 4 months
after the end of chemotherapy, demonstrated a significant decrease in the
metabolic character of the left latero-aortic infra-centimetric lymph node
and the absence of a second suspicious hypermetabolic lesion; his serum
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PSA was 0.01 ng/ml. Intensity-modulated radiation therapy (IMRT; 6
MYV photons) of the prostatic bed was undertaken between November and
December 2016, with 70 Gy, which was administered in 35 sessions.
The patient’s follow-up assessment was then planned based upon the
serum PSA level for the adenocarcinoma component and the [*8F] FDG
PET/CT findings for the large-cell neuroendocrine component. In July
2017 the patient manifested with an elevated serum PSA of 2.75 ng/ml;
in November 2017 the serum PSA level was 4. 77 ng/ml. The [®¥F]FDG
PET/CT scan which was undertaken in November 2017 demonstrated
bilateral supra-centimetric iliac lymph nodes, poorly hypermetabolic,
which were more indicative of the adenocarcinoma component. Androgen
deprivation treatment with the luteinizing hormone-releasing hormone
(LHRH) agonist triptorelin was commenced in December 2017. The
biological response was noted to be favourable; in that the serum PSA
level was 0.01 ng/ml and his serum testosterone was 0.2 ng/ml 3 months
following the first injection of triptorelin. He had [*8F] FDG PET/CT scan
in June 2018, 6 months after commencement of his androgen deprivation
treatment, which indicated a complete metabolic response.

The patient’s follow-up was biological, with the undertaking of serum
PSA measurement every 3 months for the adenocarcinoma component
and metabolic imaging with ['8F] FDG PET/CT scan, every 6 months for
the large-cell neuroendocrine component. At the time of the report of his
case, after 54 months of follow-up, the patient was reported to be still
receiving androgen deprivation treatment with triptorelin with complete
biological and metabolic response. At the last check-up follow-up
assessment in March 2020, his serum PSA level was 0.01 ng/ml and his
[*®F] FDG PET/CT scan demonstrated a complete metabolic response.

Sleiman et al. [15] made the ensuing summating discussions:

e  The first descriptions of neuroendocrine system cells were noted to
be relatively recent, and these had dated from the middle of the
twentieth century.

e  Neuroendocrine cells tend to be usually present within the prostate
tissue and increasing in number after puberty. Neuroendocrine cells
tend to be less frequent within acini, from which conventional
adenocarcinoma of the prostate could develop. Neuroendocrine cells
do play a role with regard to the growth and secretory functions of
prostatic epithelium [18] and neuroendocrine cells tend to be
recognizable by the absence of androgen receptors and through
labelling by certain immunohistochemical tumour markers, such as
chromogranin as well as synaptophysin.

e  PSA negativity in immunohistochemistry studies of the tumour is a
fundamental criterion of neuroendocrine cell recognition [19].

e |t is important to realise that a focal expression of PSA could be
found within neuroendocrine tumours and that high-grade acinar
adenocarcinoma could also express neuroendocrine markers, which
thus enable differential diagnosis with large-cell neuroendocrine
tumours to be made. [17]

e The incidence of neuroendocrine cells in conventional prostatie
adenocarcinoma did vary in the different studies which had
histologically assessed primitive tumours and metastases [20]

e Focal neuroendocrine features within adenocarcinoma of the
prostate gland are correlated to high-grade and undifferentiated
tumours. In view of the fact that adenocarcinomas aneé
neuroendocrine cells could share hybrid immunohistochemical
features in some cases, it has been iterated that it is important to take
into consideration the classical morphological aspects of
neuroendocrine tumour cells. Large neuroendocrine cancer cells
usually tend to be in large nests with peripheral palisading [9]

e  Heterogeneity in defining the neuroendocrine status in prostate
tumours could also be related to the increase in life expectancy an®
the awareness with regard to the detection of focal neuroendocrine
foci within adenocarcinoma of the prostate gland. Treatments that

Auctores Publishing LLC — Volume 6(4)-123 www.auctoresonline.org
ISSN: 2640-1053

Copy rights@ Anthony Kodzo-Grey Venyo, et al.

are based upon androgen receptor signalling inhibition might also
interfere with the detection of neuroendocrine features, as with
regard to the case of metastases biopsy [21] [22]

e  Two mechanisms had been described related to the pathogenesis of
prostate neuroendocrine tumours. The first mechanism which had
been postulated, which is most frequent, is the trans-differentiation
of an acinar adenocarcinoma under long-term hormone treatment,
with loss of androgen receptors. Neuroendocrine manifestations of
prostate cancer are increasing in view of the prolongation of survival
and the utilization of new hormone treatments. The second
postulated mechanism is a malignant transformation of
neuroendocrine cells that are usually present within prostatic glands.
[5]

e This mechanism of de novo tumours has been supported by
carcinogenesis animal models of prostate neuroendocrine cells [23]

e  Taking into consideration the limited number of published cases and
series, the risk factors that predispose to the development of de novo
neuroendocrine tumours had not yet been established [17]

e  The 2016 histological classification of tumours of the urinary and
genital system had described three entities of prostate
neuroendocrine carcinoma: neuroendocrine differentiation of
adenocarcinoma, well differentiated neuroendocrine tumours or
carcinoid tumours as well as poorly differentiated neuroendocrine
small- or large-cell tumours. The recognition of neuroendocrine
tumours rests, are based upon morphology, functional and
immunohistochemical staining criteria. [16]

e  Neuroendocrine tumours do differ from adenocarcinoma based upon
the absence of PSA secretion, resistance to hormone treatment, early
metastasis and rapid progression [19] Small-cell tumours are by far
more frequently encountered tumours in comparison with large-cell
tumours which had remained exceptional. The coexistence of the
two forms within the same tumour could be observed. [19]

e  Large-cell de novo tumours are rare or uncommon. The most recent
review of the literature, which was published in 2019, had listed only
about 20 cases, of which 17 were related to primitive prostate
tumours, which had included seven de novo and eight following
hormone treatment. Among the reported cases of large-cell de novo
tumours, only three observations had reported mixed tumours with
two components, neuroendocrine and adenocarcinoma components.
These three reported cases had responded favourably to hormone
treatment. [17]

¢ De novo neuroendocrine tumours, which were either small or large
cells, associated with an adenocarcinoma component did appear to
have a better prognosis in comparison with pure forms because of a
certain degree of hormone sensitivity. This notion or concept of
androgen dependence or resistance does determine the difference
regarding the prognosis between the two forms. [6]

In view of the PSA secretion, mixed forms of the tumour tend to be
susceptible to early diagnosis at the localized stage, which thus does
provide the possibility of curative treatment.

Pure forms of the tumour, not secreting PSA, had often been diagnosed at
an advanced stage.

Xiang Tuet al. had reported three cases of de novo large-cell pure
neuroendocrine tumours, which were diagnosed pursuant to trans-urethral
resection of the prostate gland, with an unfavourable course under
chemotherapy. [17] Evans et al. had reported a similar case with a tumour
that was classified as stage pT3a after radical prostatectomy, with the
patient manifesting with local and metastatic cerebral recurrence under
adjuvant chemotherapy [5] [20]

Therapeutic possibilities for the management of these types of tumours
are similar to those of lung large-cell neuroendocrine tumours and these
essentially tend to involve chemotherapy given the resistance to hormone
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therapy. The prognosis usually has tended to be unfavourable in the
locally advanced and metastatic stages, with a very limited survival. [3],
[24]

Their reported case was diagnosed at a locally advanced stage following
the undertaking of ultrasound-guided biopsies. Taking into consideration
the rarity of the histological type and the moderate renal failure which had
limited the possibilities of subsequent chemotherapy, they had opted for
radical prostatectomy rather than radiotherapy. [*]F-FDG PET/CT
follow-up was justified for a better detection of neuroendocrine cell
metabolism, in comparison with choline. The favourable and complete
response to hormone therapy, after ganglionic recurrence, could be
explained by the presence of an adenocarcinoma component which had
coexisted with the neuroendocrine component within the same tumour.
Complete remission and relatively long survival in comparison with the
previously published cases had strongly depended upon the early
diagnosis, curative initial surgical treatment as well as regular radiology
imaging during the follow-up which enabled an early detection and
adapted treatment of lymph nodes recurrences.

Sleiman et al. [15] made the following conclusions:

Large-cell primary neuroendocrine carcinoma of the prostate gland is an
aggressive as well as a rare histological entity.

Curative surgery as treatment for large-cell neuroendocrine carcinoma of
the prostate gland, should be envisaged in localized and locally advanced
forms.

Hormone resistance in the pure forms does limit the therapeutic arsenal
for metastatic forms.

The association with a hormone-sensitive adenocarcinoma component
does improve prognosis.

The development of nuclear radiology imaging modalities does enable a
better follow-up and early diagnosis of recurrence, with substantial
optimized care.

Evans et al. [5] stated the ensuing:

Neuroendocrine (NE) differentiation in prostate cancer tends typically to
be identified by immunohistochemistry staining studies as single cells in
conventional adenocarcinoma.

Prostatic NE tumours, such as carcinoid or small cell carcinoma, are rare
/ uncommon and large cell NE carcinoma (LCNEC) had been reported
only in case reports.

Evans et al. [5] had identified 7 cases of LCNEC and had compiled their
clinicopathologic characteristics. Evans et al. [5] reported that in 6 cases,
there was a history of adenocarcinoma which was treated with hormone
therapy for a mean of 2.4 years and with a treatment range of 2 years to 3
years. The remaining case of Evans et al. [5] was de novo LCNEC.
LCNEC was incidentally diagnosed in palliative transurethral resection
specimens in 5 cases. The mean age of the patients at the time of the
diagnosis with LCNEC was 67 years and the ages had ranged between 43
years and 81 years. The LCNEC was reported to comprise of solid sheets
and ribbons of cells that contained abundant pale to amphophilic
cytoplasm, large nuclei with coarse chromatin and prominent nucleoli
along with brisk mitotic activity and foci of necrosis. In 6 cases, there
were foci of admixed adenocarcinoma, 4 of which had demonstrated
hormone treatment effects. LCNEC upon immunohistochemistry staining
studies had exhibited strongly positive staining for CD56, CD57,
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chromogranin A, synaptophysin, and P504S/alpha methylacyl CoA
racemase. There was strong bcl-2 overexpression, expression of MIB1,
and p53 in >50% of nuclei, focally positive staining for prostate specific
antigen and prostatic acid phosphatase and negative androgen receptor
staining. Follow-up data was available for 6 patients, all of who died with
metastatic disease at a mean time of 7 months and this had ranged between
3 months and 12 months after platinum-based chemotherapy. Evans et al.
[5] iterated that LCNEC of prostate is a distinct clinicopathologic entity
which typically does manifests pursuant to long-term hormonal therapy
for prostatic adenocarcinoma and likely does emanate through clonal
progression under the selection pressure of therapy.

Alijarba et al. [1] reported a 79 years old man who had presented to the
neurosurgery clinic complaining of a headache and dizziness with upper
and lower limb weakness over the preceding 8 months and urinary
incontinence over the preceding 2 months. The patient was known to have
hypertension and diabetes and he also had a history of adenocarcinoma of
prostate with lung metastasis. He had prostate biopsy and pathology
examination of the specimen demonstrated high-grade adenocarcinoma
of the prostate with a Gleason score (4 + 5 = 9), and he was treated by
means of androgen deprivation therapy (ADT) nine years earlier. Two
years preceding his manifestation, he had a follow-up bone scan and
computed tomography (CT) scan of the chest, abdomen, and pelvis which
had shown that his lung lesion had disappeared, and no other metastasis
was found. Upon clinical examination, the patient was found to be alert
and oriented to time, place, and person with GCS of 15/15, the pupils were
equal and bilaterally reactive, and the power was 4/5 in both his upper and
lower limbs. At the time of his admission, his total prostate-specific
antigen (PSA) and free-PSA levels were 12.3 ng/mL and 1.8 ng/mL,
respectively.

He had unenhanced computed tomography (CT) scan of the brain which
demonstrated a large right frontal lobulated peripherally hyper-
attenuating mass with punctuating foci of calcification and central
hypodensity which was surrounded by vasogenic oedema, and it was
reported to be causing a mass effect upon the right frontal horn with mild
leftward midline shift (see new figure 4). His Contrast-enhanced CT scan
of the chest, abdomen, and pelvis did not reveal any metastatic lesions.
The lesion was removed by a modified pterional and orbital osteotomy
approach. The macroscopic evaluation of the tumour demonstrated a
grey-tan mass that measured 5.5 cm x 4.5 cm x 2 cm with a lobulated
outer surface and an attached strap of dura mater. The serial sectioning of
the mass demonstrated areas of necrosis. Histopathology examination of
the specimen with haematoxylin and eosin staining revealed a
monomorphic infiltrate of large cells that contained prominent nuclei and
ill-defined cytoplasmic membrane, which were arranged in variable size
nests with evident necrosis and a mitotic rate more than 4/10 high-power
fields (see figure 5). Immunohistochemistry staining study (IHC) of the
tumour showed that the tumour had exhibited positive reaction with
EMA, Cam 5.2, synaptophysin, PSA and AMACAR antibodies and the
tumour cells had exhibited negative staining for S100, TTF-1, CK7, CK20
and CDX2 (see figure 6). The histopathology examination features of the
tumour and focal positivity for PSA, AMACR, and synaptophysin (NE
marker) had supported the diagnosis of LCNEC of prostatic origin.
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Figure. 4: A large right frontal lobulated peripherally hyper-attenuating mass with punctuate foci of calcification and central hypodensity, probably
representing necrotic component. The mass measures 4.5 x 4 x 3.5 cm in AP, CC and transverse dimensions, respectively. It was surrounded by
vasogenic oedema and causing a mass effect on the right frontal horn with mild leftward midline shift by 5 mm. Reproduced from: [1] under the

terms of the Creative Commons CC-By license.

Figure 5: Haematoxylin and eosin stain of the tumour with a low-power view (4x) shows irregular nests of epithelium with foci of necrosis (A) and a
high-power view (40x) showing large cells with large nuclei and inclusion-like nucleoli (B). Reported from [1] under the terms of the Creative
Commons CC-By license.
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Figure 6: Immunohistochemical staining shows a focal cytoplasmic positivity for prostatic specific antigen (A) and synaptophysin granular
cytoplasmic positivity (B). Reported from: [1] under the terms of the Creative Commons CC-By license.

He had postoperative magnetic resonance imaging (MRI) scan which did  oedema and haemorrhage. Within the postoperative period, the patient did
not show any definite enhancing of a residual tumour with postoperative ~ develop meningitis and minor surgical site infection, and his
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cerebrospinal fluid (CSF) analysis demonstrated low glucose levels and
high protein levels with a negative CSF culture. On the fourth post-
operative day, the patient did develop tachycardia, and an echocardiograne
was undertaken which demonstrated severe aortic stenosis. In view of the
age of the patient, and co-morbidities, no intervention was started, and the
patient was commenced on aspirin 81 mg daily. On the fifth day pursuané
to his surgery, the patient developed a decreased level of consciousness
with GCS of 9/15, and he had a computed tomography (CT) scan which
demonstrated dilated ventricles. In view of the fact that he had developed
a raised intracranial pressure (ICP), an external ventricular drain (EVDy
was inserted. He had a follow-up CT scan which demonstrated normal
ventricular size, and his intracranial pressure (ICP) measurement was
noted to be normal. Nevertheless, the patient’s neurological status did not
improve. The patient was referred to the palliative care team for palliativg
care due to his multiple co-morbidities, and his poor clinical status. The
patient died as a result of a cardiac arrest 43 days after his surgery.
Aljarba et al. [1] made the ensuing summating discussions:

e The spectrum of neuroendocrine (NE) differentiation in
carcinomas of the prostate gland could be classified based upog
the 2016 WHO classification depending upon the
pathophysiology and the molecular aspects of the disease. [6]

e NE differentiation could be found as a focal differentiatiog
within the usual acinar or ductal adenocarcinoma of the prostate
gland which is identifiable by immunohistochemistry staining
studies [6]

e Carcinoid tumour of the prostate gland does exhibit well-
differentiated NE tumour occurring within the prostate glang
(6]

e Small cell NE differentiation is a high-grade tumour of the
prostate which had been defined by distinctive nuclear featureg
such as the lack of prominent nucleoli, nuclear moulding, and
crush artifacts [6]

e Ithas been iterated that LCNEC is a high-grade NE tumour tha}
is associated with distinctive morphological criteria of non—
small cell carcinomas which does consist of large nests with
peripheral palisading, large cell size, abundant cytoplasm,
prominent nucleoli, vesicular clumpy chromatin, and frequen
necrosis accompanied by a high mitotic rate and positivg
immunohistochemistry staining with at least one NE marker
(synaptophysin, chromogranin, CD56) [6]

e |t has been documented that NE differentiation in carcmomas
of the prostate gland tend to be very rare, and this does account
for 1% to 5% of all cases of prostate cancer [5]

e |t had also been iterated that LCNEC is exceptionally rare m
comparison with other NE tumours of the prostate gland, as
well as it has been limited to sporadic case reports and case
series [5] [6]

e  The largest case series was reported by Evans et al. in which the
authors had discussed the pathological manifestations and the
pattern of metastasis. [5].

e It has additionally been documented that LCNEC coulg
emanate from two possible pathological pathways. First, with
regard to patients who had undergone treatment with utilization
of long-term ADT for conventional adenocarcinomas in a
process that is referred to as trans-differentiation. [25]

e In vitro studies of the prostate cancer cell line LNCaP had
demonstrated a reduction in androgen receptor expression in the
cultures grown with the absence of androgens [25] This
mechanism is said to be consistent with what is observable in
some clinical cases including their reported case, in which therg
was a history of long-term ADT which had posed a selection
pressure upon non-NE tumour cells from the conventional
adenocarcinoma resulting in evolution and clonal proliferation
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and emergence of NE carcinomas with hormone-refractory

status.
Castrate-resistance was observed in their reported patient, as his serum
PSA level had risen and his brain metastasis had appeared, despite
treatment.
Interestingly, it had been postulated that non-malignant NE cells of the
prostate gland under adrenogenic depurative environment could promote
androgen-independent growth of non-NE tumour cells in a paracrine
fashion by secreting growth-promoting neuropeptides. [25].
It has been iterated that even though the evidence for LCNEC trans-
differentiation had remained obscure, the existence of mixed NE
carcinoma-acinar adenocarcinoma is one of the strongest-evidence of
trans-differentiation. [5] [6].
It had been explained that another evidence is the presence of mixed
features between the LCNEC and conventional adenocarcinoma such as
co-expression of NE markers and PSA which does indicate the presence
of intermediate forms of tumour cells and would further be in support of
the process of trans-differentiation. [5]
Interestingly, their patient’s tumour IHC had exhibited focal positivity for
PSA, AMACR, and synaptophysin which demonstrated mixed features
between the LCNEC and conventional adenocarcinoma.
One of the most interesting results in animal models that also supported
the process of trans-differentiation is probasin-large T antigen (Tag)
transgenic mouse line which developed prostatic adenocarcinoma with
progressive NE differentiation with advancing age, and metastasis that
showed histological features and IHC of NE differentiation. [26]
Second, LCNEC could arise de novo by direct malignant transformation
of NE cells of the prostate gland with no previous history of ADT. This
mechanism was reported in a few case reports. [2] [3] [4] [5]
The relation between ADT and the progression of adenocarcinoma to NE
carcinoma is still not well understood, and it does require further
investigation.
It is understood that the development of NE differentiation, small cell or
LCNEC type, does occur in a minority of patients and the spectrum of
factors which play a role in the development of such an aggressive tumour
is yet to be discovered.
Their patient had manifested with elevated levels of serum PSA.
Well-differentiated NE tumours (Carcinoid tumours) of the prostate gland
do not express or secrete PSA [6]
Nevertheless; it was reported that LCNEC does express PSA variably
ranging from complete negative staining to focal positivity with variable
levels of serum PSA. [2] [5] [6]
This variability could be attributed to the presence of intermediate forms
of cells that have mixed features between the LCNEC and conventional
adenocarcinoma, the effect of treatment, and most importantly, the vague
definition and poor understanding of LCNEC.
It has been documented that the pattern of metastasis of LCNEC does
simulate the pattern that is observed in conventional prostatic
adenocarcinoma demonstrating a preference for lymph nodes, lungs,
bones, and liver [5].
Only two cases of brain metastasis from LCNEC had been previously
reported in the literature by Evans et al. case series. [5]
Brain metastasis from NE tumours is extremely rare. The incidence of
brain metastasis in a patient who is diagnosed with NE tumours was
estimated to be between 1.5% to 5% and brain metastasis from NE
tumours does account for 1.3% to 1.4% of all patients with brain
metastasis [27]. Nevertheless; the pattern of metastasis and likelihood of
metastasis in a patient with LCNEC of the prostate should be further
investigated.
It is clear that the LCNEC of the prostate is a rare disease, and metastasis
to the brain is also a rare event. Their patient had manifested with a
headache and dizziness with upper and lower limb weakness with urinary
incontinence and neuro-radiology-imaging had demonstrated a large right
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frontal mass. The brain mass was highly suspicious for metastasis and had
raised other possible diagnoses such as high-grade meningioma or
glioma. It has been iterated that Surgical excision of the tumour is the
method of choice for large and symptomatic single brain metastasis which
does provide quick symptomatic relief [28]. Post-operatively the patient
had a tachycardia as a result of an unexpected severe aortic stenosis and
this was diagnosed after the surgery. The patient did not tolerate the
procedure very well, mainly due to his age and co-morbidities. The patient
developed a decreased level of consciousness and dilated ventricles, and
despite adequate treatment, the neurological status of the patient did not
improve. It was decided not to resuscitate the patient in case he developed
a cardiac arrest by signing the do not resuscitate (DNR) form and he was
referred for palliative care. The patient survived for 43 days pursuant to
his surgery.

Aljarba et al. [1] made the ensuing conclusions:

e Patients’ complaints such as weakness, headache, altered
consciousness, or focal deficits should be promptly investigated
with detailed neurological history taking, physical examination,
and neuroimaging.

e  The late diagnosis, the age of the patient, and the co-morbidities
had worsened the prognosis of LCNEC of the prostate.

e It is very clear that early detection and early treatment of
metastatic LCNEC of the prostate gland would dramatically
improve upon the outcomes as the metastasis and progression
of NE trans-differentiation tend to be associated with the
environment and age of the tumour.

Tzou et al. [3] stated that large cell neuroendocrine carcinoma (LCNEC)
of the prostate gland is very rare and that previously reported cases of
LCNEC in the literature were almost exclusively developed in men who
had received androgen deprivation therapy for adenocarcinoma of the
prostate gland. Tzou et al. [3] reported a case of de novo LCNEC: They
reported a 66-year-old male who was incidentally diagnosed as having
LCNEC after he had undergone transurethral resection of prostate. The
stage of the tumour was T4AN1M1. Therefore, the patient was treated with
utilization of 6 cycles of cisplatin and etoposide in the ensuing 6 months,
which achieved a partial remission. The chance of eradication of the
residual mass had been given up. Three months subsequently, the tumour
had progressed rapidly. Tzou et al. [3] made the following conclusions: e

e LCNEC is arare carcinoma of the prostate gland.

e  Their experience had shown that chemotherapy with etoposide
and cisplatin is effective to achieve a significant remission. e

e Nevertheless, LCNEC is highly malignant in nature, post-
chemotherapy surgery for the residual mass should be
considered as a treatment option. .

e  Acosta-Gonzalez et al. [11] stated the ensuing:

e  Large cell neuroendocrine carcinoma of the prostate (LCNEC),
de novo in particular, is an extremely rare clinical entity which
had only been described in the literature in case reports.

e  Historically, the majority of the cases of LCNEC that had been
reported in the literature had represented typical
adenocarcinomas of the prostate gland which had transformed
after long standing androgen deprivation therapy (ADT).

e These cases were admixed with histological areas of usual
adenocarcinoma and had shown hybrid features of both
neuroendocrine and usual adenocarcinoma.

Acosta-Gonzalez et al. [11] reported a case of an LCNEC without
admixed areas of the usual adenocarcinoma of prostate gland arising de
novo in a patient without previous history of hormonal therapy. The
tumour also showed morphological evidence of neuroendocrine
differentiation; which had comprised of large sheets and nests of cells
with moderate amphophilic cytoplasm with peripheral palisading, and
vesicular clumpy chromatin with prominent nucleoli. The carcinoma’s
prostatic origin was based upon positive immunohistochemical staining
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for PSA, PAP, PSMA, racemase, and Nkx3.1. Diffusely positive staining
for chromogranin and synaptophysin, as well as the presence of secretory
granules in the cytoplasm of the tumour cells was demonstrated by
electron microscopy examination of the tumour which supported the NE
differentiation. Acosta-Gonzalez et al. [11] stated that NE prostate cancer
usually does not express upon immunohistochemistry staining of the
tumour, AR and it is refractory to ADT therapy while AR and ERG were
positive in their reported case.

Okoye et al. [24] stated the following:

e  Neuroendocrine (NE) differentiation in carcinomas of the prostate
gland could be seen in two settings: as a focal finding in conventional
acinar adenocarcinoma, identifiable by immunohistochemical
staining, or as a primary NE tumour of the prostate gland, such as
carcinoid tumour, small cell carcinoma, or large cell NE carcinoma
of the prostate gland.

e  Of particular interest is the large cell NE carcinoma, that had been
previously reported in isolated cases or in limited case series.

Okoye et al. [24] reported a case of a large cell NE carcinoma which was

diagnosed in a 48-year-old man who had manifested with difficulty in

voiding and urine retention. He underwent cystoscopy, which revealed an
enlarged, elongated prostate gland with an intra-urethral obstructing mass
within the prostatic urethra. Subsequently, a transurethral resection of
prostate (TURP) was undertaken at an outside hospital under the clinical
diagnosis of benign prostatic hyperplasia (BPH). Microscopy pathology
examination of the TURP specimen demonstrated several foci of low-
grade transitional-zone-type adenocarcinoma corresponding to Gleason
score 5 (3 + 2), and a focus of high-grade large cell NE carcinoma.

Concurrent x-ray computed tomography scans of the thorax, abdomen,

and pelvis was undertaken which demonstrated an enlarged left pelvic

lymph node, that was biopsied and the patient was diagnosed as having
metastatic large cell NE carcinoma. He subsequently received 8 cycles of

neoadjuvant chemotherapy with Lupron, as well as he underwent a

laparoscopic robotic-assisted radical retropubic prostatectomy, and pelvic

lymphadenectomy. He died of widely metastatic prostatic carcinoma with
leptomeningeal metastases 13 months pursuant to his radical
prostatectomy.

Miyakawa et al. [2] made the following iterations:

More than 95% of prostate cancers are adenocarcinoma, and

neuroendocrine carcinomas (NECs) are very rare, which does account for

less than 1% of prostate cancers.

Among NECs of the prostate gland including small cell carcinoma

(SmCC), carcinoids, and large cell neuroendocrine carcinoma (LCNEC),

LCNEC is very rare.

At the time of the report of their case, only 15 cases of LCNEC had been

reported and their prognoses were very poor.

Miyakawa et al. [2] reported a patient who had a de novo LCNEC of the

prostate gland which was successfully treated with the undertaking of

radical surgery and adjuvant androgen deprivation therapy (ADT).

Miyakawa et al. [2] reported an 87-year-old man, who was seen within

their outpatient clinic with chief complaints of voiding difficulty and

visible haematuria in August 2014. He had previously undergone left
nephroureterectomy for a renal pelvic tumour in July 2010 as well as
transurethral resection of the bladder tumour (TURBT) for a urinary
bladder tumour in June 2014. The pathology examination findings of the
tumour specimens were low-grade pTa urothelial carcinoma (UC) of the
left renal pelvis and high-grade pTa UC of the urinary bladder,
respectively. He underwent cystoscopy which revealed a sessile tumour
on the neck of his urinary bladder, which was suspected as a muscle-
invasive bladder cancer. He had computed tomography (CT) and
magnetic resonance imaging (MRI) scans which demonstrated no
evidence of metastases. His preoperative serum prostate-specific antigen

(PSA) level was 3.3 ng/mL; nevertheless, the patient's prostate was found

to be stony hard upon a digital rectal examination. In October 2014, he
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underwent TURBT and the pathology examination features of the tumour
had indicated high-grade pT2 UC of the urinary bladder. In November
2014, he underwent radical cystoprostatectomy with urethrectomy,
regional lymphadenectomy and right ureterocutaneostomy. The tumour
was found to be located mainly within his prostate gland and partially
within his urinary bladder. The left side of his prostate gland was firmly
adherent to the pelvic wall, and it was difficult to peel off the site.
Pathology examination of the tumour revealed features of LCNEC with
microscopic focus of acinar adenocarcinoma, Gleason score of 2 + 3, of
the prostate gland. The LCNEC consisted of large tumour cells which had
high nucleus-to-cytoplasm (N/C) ratios, coarse nuclear chromatin, high
mitotic rates, rosette structures, and fine granular cytoplasm. The tumour
had replaced most of the prostate organ, which had confirmed the origin
as prostatic, invading into the urinary bladder. Immunohistochemistry
staining (IHS) studies of the LCNEC and adenocarcinoma had exhibited
positivity for both PSA and androgen receptor (AR). Only the LCNEC
exhibited positivity for CD56, chromogranin A, and synaptophysin. Two
pathologists (KT and SM) had independently diagnosed the patient as
having pT4 LCNEC and adenocarcinoma of the prostate with bladder
invasion. A retrospective evaluation did reveal that the muscle-invasive
part in the previous TURBT specimen was LCNEC. Even though was no
evidence of lymph node metastasis, the tumour had a positive surgical
margin, perineural invasion, and extracapsular invasion; therefore,
Miyakawa et al. [2] started adjuvant ADT. Forty months pursuant to his
diagnosis, the patient had survived with no evidence of tumour
recurrence.
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Miyakawa et al. [2] made the ensuing summating discussing iterations:

e NECs are rare histological types of prostate cancer that tend to
be associated with poor prognosis, and amongst them LCNEC
is extremely rare.

. Fifteen cases of LCNEC had been reported up to the time of
the report of their case

e Ten cases had occurred pursuant to long-term ADT, and five
cases were de novo LCNEC. [4] [5] [11] [29]

e The clinical features of 6 cases of de novo LCNEC including
their reported case were illustrated as in Table 1.

e Azad et al. [29] stated that ADT is likely effective for the
treatment of de novo LCNEC because such tumours do remain
androgen-dependency.

e  QOut of five patients with de novo LCNEC whose prognoses
were available in detail, three were alive without progression
for more than 1 year.

e |t has been stated that even though LCNEC generated after
long-term ADT has a miserable prognosis, [5] it is considered
that de novo LCNEC has a relatively good prognosis.

Case Age PSA Treatment after | Outcome | Observation IHC
(years) | (ng/mL) | diagnosis period of
AR
Case 1 69 4.3 RP—Carboplatin + | DOD Average 7| N/A
Etoposide months after
chemotherapy(a)
Case 2 70 9.6 ADT Alive 15 months N/A
Case 3. 71 170 ADT Alive 30 months N/A
Case 4. 66 97 N/A N/A(b) N/A +
Case 5. 48 N/A Cisplatin DOD 13 months N/A
+Etoposide +
Paclitaxel +ADT —
RP
Their reported case 87 3.3 Cystoprostatectomy | Alive 46 months +
— ADT

Table 1: Abbreviations: IHC, immunohistochemical staining; LCNEC, large cell neuroendocrine carcinoma; PSA, prostate specific antigen; AR,
androgen receptor; RP, radical prostatectomy; DOD, died of disease; NA, not applicable; ADT, androgen deprivation therapy; (a) The observation
period is described collectively with 6 cases, not respectively; (b) There is no description of outcome after diagnosis. Reproduced from: [2] under

Creative Commons License

Table 1: Clinical parameters and HIS of LCNEC patients.

e Immunohistochemistry staining studies (HIS) of AR was
performed for two patients and both of them had exhibited
positive staining for AR.

e |t has been stated that neuroendocrine cells, which commonly
do exist in prostate tissue including prostate cancer, and NEC
cells generally tend to exhibit negative staining for AR and they
are considered to be androgen-independent. [30]

e The expression of ARs on IHS does indicate androgen-
dependency in hormone naive prostate cancer.

e  AR-positivity of NEC also does indicate androgen-dependency
and efficacy of ADT.
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e The long survival of their reported AR-positive and surgical
margin-positive LCNEC of the prostate after adjuvant ADT
does support the postulation.

Miyakawa et al. [2] made the following conclusions:

e LCNEC of the prostate gland is extremely rare.

e Majority of LCNEC cases present secondary to long-term ADT
and the prognoses are generally very poor.

e  Their reported case had suggested effectiveness of ADT for
androgen-dependent LCNEC of the prostate.

e  Androgen receptor-staining could be useful to predict efficacy
of ADT on LCNEC of the prostate.
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e  Aparichio et al. [31] made the following statements:

e  Small-cell carcinoma (SCC) of the prostate gland is an AR-
negative variant of prostate cancer which is found at
progression in 10-20% of castrate-resistant disease and its
finding does predict a distinct clinical course and a poor
prognosis.

e  Large-cell neuroendocrine carcinoma (LCNEC) is a much rarer
variant which does tend to behave similarly to SCC.

e  The biological mechanisms which drive these disease variants
are poorly understood.

e  With regard to the methods of their study, Aparichio et al. [31]
stated that eight tumour fragments from the salvage pelvic
exenteration specimen of a patient who had castrate-resistant
prostate carcinoma were subcutaneously implanted into 6- to 8-
week-old male CB17 SCID mice. Serial tissue sections and
tissue microarrays of the resulting MDA PCa 144 xenograft
lines were utilized for histopathology and
immunohistochemical characterization of the xenografts and
their tissue of origin. RNA from two representative xenograft
sublines was used for gene-expression profiling. Aparichio et
al. [31] summarized their results as follows:

e  All eight fragments formed tumours: four of the MDA PCa 144
xenograft sublines had morphology features of SCC and four,
of LCNEC.

e All retained high fidelity to their parent tumour tissue, which
had remained stable through serial passages.

e  Morphological transitions within the specimen of origin had
indicated that LCNEC does represent an intermediate step
between adenocarcinoma and SCC.

e  Over 2,500 genes were differentially expressed between the
SCC (MDA PCa 144-13) and the LCNEC (MDA PCa 144-4)
sublines and enriched in “Nervous System Development” Gene
Ontology subtree.

e Aparichio et al. [31] made the ensuing conclusion:

e The eight xenograft models that had been described do
represent the spectrum of neuroendocrine carcinomas in
prostate cancer and would be valuable preclinical tools to study
the pathogenesis of and therapy targets for this increasingly
recognized subset of lethal prostate cancer.

Yoo et al. [32] stated the following:

e  Large cell neuroendocrine carcinoma (LCNEC) of the lung is a rare
and aggressive tumour that tends to be associated with a poor
prognosis.

e Lung cancer with metastases to the prostate gland are also
uncommon, and they usually tend to be found incidentally during
autopsy.

e  Majority of reported primary lung cancers with prostatic metastases
are small cell carcinomas, and prostatic metastases from LCNEC of
the lung had not been reported previously.

Yoo et al. [32] reported a 70-year-old man who had LCNEC of the lung

and metastases in the prostate, brain, bone, liver and lymph nodes.

Zafarghandi et al. [4] reported a 71-year-old man who was referred to

their clinic with increased dysuria, frequently and urgently for 3 months.

He did not have any systemic signs and symptoms such as fever, night

sweats, anorexia, and weight loss. Upon the digital rectal examination, his

prostate gland was found to be enlarged. His serum Prostate specific

antigen (PSA) level was found to be within the normal range (0.09

ng/mL). He had ultrasound scan which had indicated moderate

enlargement of his prostate gland and Benign prostate hyperplasia (BPH).

He was therefore given tamsulosin with regard to his BPH diagnosis. H>

was referred again without any relief after 3 months of undergoin®

Tamsulosin medication. His international prostate symptoms score (IPSS,
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was 22 before commencement of his treatment and it had remained
unchanged after three months. He underwent transurethral resection of the
prostate (TURP) because of the severity of his lower urinary tract
symptoms and the patient’s desire to undergo surgical treatment to
improve his symptoms. Histopathology examination of the resected
prostatic chips and urine cytology was conducted after his TURP. The
first pathologist had reported poorly differentiated carcinoma, so
colonoscopy and whole-body scan were performed for him and both were
negative. The second pathologist made a diagnosis of LCNEC. The
patient refused to undergo treatment in this step and he re-manifested
again after three months with uraemia, confusion, and poor general
condition. He did complain of having sever pelvic pain. In the first
instance, he had ultrasound scan of abdomen and pelvis which
demonstrated bilateral hydronephrosis. He underwent haemodialysis due
to his increased serum creatinine level (8 mg/dL) and ultrasound guided
bilateral nephrostomy for obstructive uropathy. He subsequently had non-
contrast CT scan which confirmed presence of a large pelvic mass with
pelvic lymphadenopathy (see figure 7). His tumour was unresectable and
he was referred to the oncology department to be considered for palliative
radiotherapy. The haematoxylin and eosin slides of his TURP specimen
demonstrated sheets and a large nest of high-grade neoplasm was found
to be peripheral palisading, and diffusely infiltrating the prostate
parenchyma. The neoplastic cells were typified by large vesicular
nuclease which contained course chromatin and prominent nucleoli as
well as abundant amphophilic cytoplasmic. There were also seen areas of
geographic necrosis and high mitotic activity (see figure 8). These
features in the reported specimen were reported to simulate the
histological description of LCNEC reported by Evans et al. [5] in the
largest series that had been published on LCNEC. Conventional
adenocarcinoma was not found throughout the specimen.

Immunohistochemistry (IHC) staining studies of the tumour was

undertaken to ascertain the origin of the tumour and the extent of NE

differentiation (see figure 8). IHC was found to be negative for PSA but
the tumour exhibited positive staining for AMACR. In order to exclude
carcinoma of the urinary bladder, IHC was undertaken for P63, CK20,

CK 7, as well as for GATA-3. IHC staining with neuroendocrine (NE

markers) including chromogranin, synaptophysin, and CD 56 was

undertaken in order to establish NE differentiation. The results of the
study demonstrated that all of NE markers were strongly and diffusely

positive with cytoplasmic staining (see figure 9).

Zafarghandi et al. [4] made the ensuing summating iterations:

e Large cell carcinoma with neuroendocrine differentiation is a-well
known tumour and there are reports of it having been sporadically
reported to be found with various origins including the lung, cervix,
and larynx, (see Table 2).

e These cancers had been stated to constitute a distinct pathological
entity and to be associated with an unfavourable prognosis [33] [34]

e LCNEC is a very uncommon malignancy in the prostate gland.

It has been stated that NePCs’s typical manifestation is symptoms
that tend to be related to enlargement of the prostate gland [29]

e Immunohistochemistry staining studies for Neuroendocrine markers
such as synaptophysin, CD56, and chromogranin tend to exhibit
positive staining in LCNEC.

e Ithas been iterated that the PSA level does tend not to correlate with
LCNEC signs and symptoms [33].

e LCNEC had been reported in 7 patients in 2006 from Canada [5].
Out of these reported cases, only one of these patients was found to
have de novo LCNEC and he was 69 years old. The tumour was
diagnosed incidentally in 5 cases following palliative transurethral
prostatectomy [34]. The serum PSA level in this patient was lower
than 0.1 ng/mL like in their patient.

Their reported patient was not suspected of having NePCs in the first steps

and palliative TURP was undertaken to relieve his symptoms.
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In a case that was reported in 2014, a patient was evaluated for increase
serum PSA level and he was finally diagnosed as having LCNEC [11].
Pelvic mass with rapid progression had previously been reported in some
cases. [5]

In their reported case, huge pelvic mass had caused obstructive uropath e
and worsened the patient’s clinical condition.

The mean survival time of NePCs had been estimated to be less than 1
months and this had ranged between 3 months and 12 months.

Their reported patient was alive during his 6 months follow-up.

Death does tend to occur as a result of metastasis and uropathy, an®
because of LCNEC delayed diagnosis, majority of cases of LCNEC ten
to have metastatic disease. o
Their reported patient, also, had metastasis.

Even though androgen-deprivation therapy (ADT) had been regarded .
the main predisposing factor associated with NePCs, some reported cases
did not have any positive point in their past medical history [35]

Okoye et al. [24] had reported a 48-year-old man who had LCNEC and
no history of ADT.

A total of 6 cases that had been reported in Evans’s study [5] in which the
patients had a history of ADT for adenocarcinoma of the prostate gland;
nevertheless, their reported case did not have any predisposing factor.
LCNEC could manifest in young males and it might have a genetic base.
Animal model studies had demonstrated that prostate neuroendocrine
cells could show a malignant transformation, as well.

Some de novo LCNEC cases do express androgen receptor (AR) and they
might be androgen dependent but other cases of de novo LCNEC are AR
negative [11].

The main and exact mechanism and underlying causes of LCNEC are not
known.

In their reported case, CD56 was positive and Evans et al. [5] had show®
that this immunohistochemical marker was positive in all LCNE!
patients i
It had been reported in previous studies that LCNEC cells do exhib
positive immunohistochemistry staining for: CD56, chromogranin, an
synaptophysin.

LCNEC could be diagnosed if one of the markers become positive. °
The first report of LCNEC Immunohistochemistry findings was reporte
by Wynn et al. in 2000 [36].

And this marker needs to be evaluated in suspected cases of LCNEC.
Travis et al. [37] did describe LCNEC by their specific
immunohistochemistry (IHC) and electron microscopy (EM) features.
They studied 5 cases of LCNEC and did show that these patients’

Copy rights@ Anthony Kodzo-Grey Venyo, et al.

prognosis had varied between atypical carcinoid and small cell
carcinoma.

The overall survival of patients who had NePCs had been estimated to
range between 9 months and 12 months [5].

All patients that had been reported in the study of Evans et al. [5] died
soon after diagnosis.

It had been stated that it did seem that increased neuroendocrine
differentiation is correlated with more aggressive forms of diseases and a
poor prognosis [5].

Their reported patient had been discharged from the hospital and 6 months
pursuant to his discharge he was still alive.

Their reported patient did have severe pelvic pain which could have
occurred as a result of neural invasion, or the compression effect of large
pelvic lymph nodes as well as a large tumour.

e In other case reports, large mass had led to urinary retention
[24].

e With regard to majority of cases, LCNEC had been diagnosed
with delay or as late cases, and the tumour was not resectable.

e  Pelvic lymph node infiltration and metastases had tended to be
common in patients who had LCNEC like in their reported
patient.

e LCNEC had responded poorly to
chemotherapy protocols.

e  There are some recommendations for the utilization of novel
and additional treatment such as somatostatin analogues in
these cases, but it has been recommended that more cases need
to be evaluated in order to develop the exact treatment strategy
for LCNEC [6] [37] [38]

Zafarghandi et al. [4] made the ensuing conclusions:

Taking into consideration the fact that LCNEC as a differential diagnosis
in patients with prostate cancer is important.

Even though at times large cell neuroendocrine carcinoma in prostate
manifests as metastases from other organs like lung, it is important to take
note of the occurrence of primary large cell neuroendocrine carcinoma of
the prostate gland.

On the other hand, careful histological and immunohistochemistry (IHC)
staining study examination of enlarged prostate with normal PSA level
need to be determined in suspected cases, because it does influence the
prognosis and designation of the therapeutic strategy of the patients.

standard NePCs

Figure 7: Massive Pelvis Mass with Neural Invasion and Nephrostomy. Reproduced from: [4] under the terms of the Creative Commons Attribution-
Non-Commercial 4.0 International License
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Figure 8: A, Sheet of Neoplastic Cells; B, Infiltrating Prostate Parenchyma; C, with Geographic Necrosis; D, The Neoplastic Cells had Prominent
Nucleoli. Reproduced from: [4] under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License

Marker Result
Synaptophysin Diffusely Positive
Chromogranin Diffusely Positive
CD56 Positive
AMACR Diffusely Positive
CK Positive

CK7 Negative
CK20 Negative
CK5.6 Negative
GATA3 Negative

PSA Negative

P63 Negative

Table 2: Abbreviations: AMACR, alpha-methylacylcoA racemase; CD, cluster differentiation; CK, cytokeratin; GATA3, GATAbinding protein;
PSA, prostatic specific antigen.

Table 2: Reproduced from: [4] under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License

Figure 9: A, Neoplastic Cells were positive for Synaptophysin; B, Chromogranin; C, AMACR; but negative for D, PSA; E, GATA; and F; CK20.
Reproduced from: [4] under the terms of the Creative Commons Attribution-Non-Commercial 4.0 International License
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Priemer et al. [6] made the following iterations:

e Neuroendocrine neoplasms of the prostate gland do represent a
multifarious group of tumours which do exist both in pure
forms and in association with adenocarcinoma of the prostate
gland.

e  Morphologically, neuroendocrine cells within prostate
neoplasms could range from being indistinguishable from
encompassing adenocarcinoma of prostate cells to having high-
grade neuroendocrine appearances similar to neuroendocrine
malignancies of other organs.

e On the molecular level, neuroendocrine malignancies which do
arise in the setting of adenocarcinoma of the prostate gland had
been the subject of a large amount of recent research, majority
of which had supported the conclusion that neuroendocrine
malignancy within the prostate does develop as a trans-
differentiation from adenocarcinoma of the prostate gland.

e  There had not; nevertheless, been substantial investigation into
rare, pure neuroendocrine malignancies and the possibility that
these tumours could have a different cell of origin and
molecular genesis.

e They had discussed the morphological spectrum of malignant
neuroendocrine prostate neoplasms and they had reviewed the
most recent molecular data on the subject of malignant
neuroendocrine differentiation in prostatic adenocarcinoma.

e  Upon reflection of the most recent data, they had also discussed
the diagnostic classification of prostate neuroendocrine
tumours with reference to the 2016 World Health Organization
(WHO) classification.

e They had discussed the reporting of these tumours, placing
emphasis upon the differentiation between pure and mixed
neuroendocrine malignancies in order that, in the least, they
could be easily identified for the purposes of future clinical and
laboratory-based investigation.

e They had finally, suggested a designation for an unclassifiable
(or not otherwise specified) high-grade neuroendocrine prostate
malignancy whose features do not easily place it into one of the
WHO diagnostic entities.

Tu et al. [17] iterated that large cell neuroendocrine carcinoma (LCNEC)
of the prostate gland is an extremely rare entity, and the
clinicopathological course, potential effective treatment, as well as
prognosis of the tumour are yet to be elucidated. Tu et al. [17] undertook
a systematic search utilizing various internet data search bases from the
inception of large cell neuroendocrine cancer of the prostate gland to
January 2019. Tu et al. [17] studied each individual case of LCNEC of
the prostate gland, and they summarized specific features and outcomes
for this uncommon pathology entity. Tu et al. [17] summarized the results
as follows:

e  Thirteen studies with a total of 20 patients whose mean age was
70.3 years and whose ages had ranged between 43 years and 87
years were included in their review.

e  Seventeen patients had primary LCNEC of the prostate gland,
of which 9 patients were diagnosed as having de
novo carcinoma, and 8 patients had a  history of
adenocarcinoma of the prostate gland which had been treated
by means of hormonal therapy over a mean duration time of 2.9
years and follow-up which had ranged between 2 years and 5
years.

e The other 3 patients were diagnosed as having metastatic
LCNEC which had originated from the lung in 2 cases, and the
urinary bladder in 1 case.
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e All of the patients met the diagnostic criteria of the typical
morphology  characteristic ~ features as  well as
immunohistochemistry  staining features of large cell
neuroendocrine carcinoma.

e Nearly all of the primary de novo LCNEC of the prostate gland
were at a late stage at the time of their initial diagnosis.

e The pattern of distant metastasis simulated that of
adenocarcinoma of the prostate gland with the commonest site
as bone spread which was noted in 8 out of 16 cases that
amounted to 50% of the cases.

e Majority of the patients had undergone systematic
chemotherapy after initial diagnosis; nevertheless, the
prognosis of the patients had remained poor and the patients’
condition deteriorated rapidly but with exception.

e  Three reported cases in the context of de novo LCNEC which
were admixed with adenocarcinoma of the prostate gland, kept
sustained response to androgen deprivation therapy (ADT) and
they obviously achieved superior / better survival outcomes in
comparison with other patients.

e Tuetal. [17] made the ensuing conclusions:

LCNEC of the prostate gland is a rare entity which mostly does
occur pursuant to long-standing hormonal therapy of
adenocarcinoma of the prostate gland.

e The prognosis of LCNEC was universally poor irrespective of
the systematic chemotherapy the patients received.

e Nevertheless, patients who have de novo tumour that is mixed
with adenocarcinoma of the prostate gland may respond to ADT
and they may have a better outcome in comparison with those
patients who have pure de novo or post-ADT LCNEC of the
prostate gland.

Considering that globally the most common malignant tumour of the
prostate gland that has been diagnosed is adenocarcinoma of the gland,
there is the possibility that when some pathologists examine specimens of
the prostate in which they find adenocarcinoma of the prostate gland, they
may not extensively and critically examine every specimen and all areas
of the prostate and they would establish a diagnosis of pure
adenocarcinoma. However, perhaps if globally all pathologists
thoroughly examine all areas of prostate specimens they receive, they may
encounter mixed tumours including the possibility of LCNECP which
they could report that would increase knowledge about the possibility of
LCNECP being associated with adenocarcinoma of the prostate gland and
if mixed tumours of the prostate gland including adenocarcinoma of the
prostate and LCNECP is found the biological behaviour of mixed
adenocarcinoma and LCNECP would be studied and reported.
Additionally, if the immunohistochemistry staining antibodies that are
utilized for the diagnosis of LCNECP are routinely used during the
pathologist's examination of specimens of prostate cancer, perhaps more
cases of LCNECP would be diagnosed globally Furthermore, if
pathologists do not consider the possibility of LCNECP by undertaking a
thorough examination of their prostate specimens, they would miss the
diagnosis of LCNECP which does tend to portend a more aggressive
biological behaviour and which does need an aggressive treatment in
order to ensure good prognosis.

Conclusions:

e  Large-cell primary neuroendocrine carcinoma of the prostate
gland is an aggressive and a rare histological entity which could
perhaps be due to under reporting of this type of prostate cancer
or difficulties in establishing the diagnosis of this type of cancer
by pathologists globally but one cannot be sure of this. Less
than 25 cases of large cell endocrine carcinoma have been
reported in the literature.
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e  Curative surgery should be undertaken with regard to localized
and locally advanced forms of primary large cell neuro-
endocrine carcinoma of the prostate gland in view of the
reported aggressive hiological behaviour of the tumour.

e Nevertheless, resistance in the pure forms of primary large cell
neuroendocrine carcinomas (LCNECs) of the prostate gland
does limit the treatment arsenal for metastatic forms of LCECs
of the prostate gland.

e  Theassociation of primary LCNEC of the prostate gland with a
hormone-sensitive adenocarcinoma of prostate component does
tend to improve upon the prognosis.

e  The development of nuclear imaging modalities does allow a
better follow-up and early diagnosis of recurrence, with
substantial optimized care.

e  Ahigh index of suspicion is required in order to diagnose early
cases of primary large cell neuroendocrine carcinomas by
undertaking early biopsies of prostate glands in all patients who
have significant lower urinary tract symptoms if their serum
prostate specific antigen (PSA) levels are slightly high or high
even if they are commenced on Tamsulosin in an attempt to
help improve the symptoms of voiding.

e  Considering that there is no consensus opinion on the best
management of large cell neuroendocrine carcinoma of the
prostate gland, there is an urgent need for the establishment of
a global multi-centre trial related to various management
options for the disease in order to ascertain the best
management of large cell neuroendocrine carcinoma of the
prostate gland.

e Urologists, oncologists, and pharmacists globally should
endeavour to undertake research that would identify safe and
effective chemotherapy medicaments that would help improve
upon the prognosis of large cell neuroendocrine carcinomas of
the prostate gland as well as other primary large cell
neuroendocrine carcinomas of various sites of the body.
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